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A strong suppression of pi production in AuAu collision was discovered at RHIC energies
in the high-pT region. The lack of this suppression in dAu collision proved, this effect
can be connected to final state effects, namely medium induced jet energy loss caused by
dense color matter. Here we display our quantitative results on jet quenching in AuAu
collision using our pQCD-based parton model calculations. In parallel we present results
on dAu collision.
1. Short introduction
Recent high-pT RHIC experimantal results on pion production in central AuAu collision
at mid-rapidity at
√
s = 130 and 200 AGeV have shown a strong suppression compared to
binary scaled pp data [ 1, 2]. Analysing this effect in different impact parameter ranges,
the suppression vanishes with increasing centrality. In dAu the lack of the suppression [
1] was found also. A quantitative analysis of the suppression pattern, the so called ”jet-
tomography” [ 3], yields information about the physical aspects of the produced dense
matter and the impact parameter dependence of the formation of deconfined matter in
AuAu collisions. Latest data on dAu collision confirmed that initial state effects can not
be responsible for suppression in AuAu collision. Thus medium induced non-Abelian jet-
energy loss in the final state becomes a strong candidate to explain the missing pion yield.
Jet energy loss can be calculated in a perturbative quantum chromodynamics (pQCD)
frame [ 4]. Our aim is to calculate pi production in nucleus-nucleus AA collision in a
pQCD improved parton model, taking into account a phenomenological intrinsic trans-
verse momentum distribution (intrinsic-kT ) for the colliding partons, which is necessary
to get better agreement between data and calculations in pp collisions [ 5, 6]. For AA
collision we included initial state effects into our calculations: nuclear multiple scattering,
saturation in the number of semihard collisions, and shadowing effect inside nucleus. We
used Glauber-like collision geometry.
Here we investigate jet energy loss. As high-energy quark and gluon jets are travelling
throught dense colored matter, they can lost their energy described by induced gluon
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2radiation in thin non-Abelian matter. The GLV-description [ 4] of energy loss can be
included into the pQCD improved parton model as a strong final state effect. Comparing
theory to data we can extract the opacity values (n¯ = L/λ) of the produced colored
matter at different centralities.
2. Numerical results vs. experimental data
Applying the above sketched model for reproducing pi yields in AuAu, and dAu collisions
we can accomplish a tomographic analysis of the produced dense and colored matter in re-
actions. In Fig. 1 we display the nuclear modification factor: RAA′(pT ) =
EpidσAA
′
pi /d
3pT
Nbin Epidσ
pp
pi /d3pT
,
as a function of pT for pion production from central to peripheral AuAu (lower curves)
and in dAu (the upper curve). In the most central AuAu collision the measured sup-
pression is reproduced with opacity L/λ = 3.5. As Fig. 1 displays, in AuAu collisions
the suppression of the high-energy pions goes away with decreasing centrality, which is
followed by the descreasing values of the opacity. In dAu collision we do not need to
include jet quenching to reproduce pion production, this final state effect does not appear
there, only multiscattering and shadowing.
Figure 1. RAA for pions from AuAu and dAu col-
lisions, data are taken from Refs. [ 1, 2], and cal-
culation for dAu from Ref. [ 7].
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